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(54) Polyvalent metal salts of salicyclic acid resin and process for the preparation thereof 

(57) The present invention relates to a process for 
preparing polyvalent metal salts of salicylic acid resin, 
comprising reacting salicylic acid or its derivative and 
styrene or its derivative in the presence of zinc salt of 
organic carboxylic acid and/or polyvalent metal com- 
pound at 50 to 200 °C to prepare the reaction product, 
and reacting the reaction product with polyvalent metal 
compound; an aqueous dispersion where the polyvalent 
metal salt of resin is dispersed in water; and to a color 
development sheet prepared from the polyvalent metal 
salts of salicylic acid resin. 
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Field of the Invention 

5 [0001] The present invention relates to a polyvalent metal salt of salicylic acid resin which is used as a cninr 

^^^'^^^^-^^ 

10 Background of the Invention 

Irf^inT^J^^ 1 * add derivative fe prepared "y a reaction of salicylic acid with styrene in the ores- 

« aT!^ ^ m (&9 - Z,n ° Salt) 88 color deve ">Per. developed image might be lost on water conkct 

5) A process for preparing metal salts of polymeric salicylic acid resin by reacting salicyHc drtwfe? 

6) A process for preparing polyvalent metal salts of salicylic acid resin Is disclosed,' which comprises reactino sail 

reacting with polyvalent metal compound (Japanese Patent Application ^2^tS^XT£'^^Z 
d~ duf f cT* "f 38 COmpncated reaction PW environmental pollution, and pToduLl 

ssrjsssi ex^st* 8 an aqueous dfepereion usin9 me ^ -* - ^ £ 

[0004J ^ely.therehasbeenadesireforaco.orde^^ 
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cles at dispersion, resulting dispersion has high storage stability, and developed image shows superior storage stability, 
high resistance to water and to abrasion when forming a color development sheet for pressure-sensitive copying paper 
using the color developer. 

[0005] As a result of intensive studies to solve the problems in the prior art as described above, the present inventor 
5 discovered that polyvalent metal salts of salicylic acid resin having superior physical properties could be produced in 
high yield under a specific catalyst, not an acid catalyst, and specific temperature. 

Summary of the Invention 

10 [0006] An object of the present invention is to provide a process for preparing polyvalent metal salts of salicylic acid 
resin. 

[0007] It is another object of the present invention to provide polyvalent metal salts of salicylic acid resin prepared 
by the process. 

[0008] It is a further object of the present invention to provide an aqueous dispersion of polyvalent metal slats of 
15 salicylic acid resin prepared by the process. 

[0009] It is a further object of the present invention to provide a color development sheet prepared by the process, 
where the developed image has superior storage stability, high resistance to water and to abrasion. 

Detailed Description of the Invention 

20 

[0010] The present invention provides a process for preparing polyvalent metal salts of salicylic acid resin, compris- 
ing: 

reacting salicylic acid of the formula 1 or its derivative and styrene of the formula 2 or its derivative in the presence 
25 of zinc salt of organic carboxylic acid or polyvalent metal compound or a mixture thereof at 50-200°C, 
... reacting the resulting reaction product with polyvalent metal compound. 




2 



50 

wherein, and X 2 is hydrogen, alkyl. alkoxy or halogen, respectively, and eacn of R 1f R 2 and R 3 is hydrogen or 
alkyl, and X 3 and X 4 is hydrogen, alkyl, alkoxy, aralkyl, aryl or halogen, respectively. 

[0011] For the compound of formula 1, each of and X 2 is preferably hydrogen, C1-C12 alkyl, C1-C12 alkoxy, F, 
55 CI or Br, and more preferably hydrogen, 

[0012] Examples of the compound of formula 1 , though not limited, include salicylic acid, 3-methylsalicylic acid, 4- 
methylsalicylic acid, 5-methylsalicylic acid, 3-n-butylsalicylic acid, 6-methylsalicylic acid, 6-ethylsalicylic acid, 5-isopro- 
pylsalicylic acid, 4-n-pentylsalicylic acid, 5-cyclohexylsalicylic acid, 5-n-octylsalicylic acid, 5-t-octylsaiicylic acid, 4-non- 
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ytealicylic acid, 5-nonylsalbylic acid, 4-n-dodecylsalicylic acid. 4-methoxysalicylic acid, 6-methoxysalteylic acid, 5- 

SE£3° ■? 4 : n ; h K ex y ,ox y s , alic y |ic acid - 5-fluorosaficylic acid, 3-chlorosalicylic acid, 4-chlorosalicylic acid, 5- 
chlorosalicylic acid and S-bromosalicylic acid. 

* 5J2 .^ ea ^e salicylic acid derivatives may be used individually or in combination of two or more. Among them 

e^CSd 8 " Sa,iCyliC ^ SUCh " acid is Preferable, and salicyl aS 

mo iaJX^T f0mlUla *' ^ ° f * 3 8nd * 4 iS Preferab * h y dr °9 e ". C1 -C12 alky), C1-C1 2 alkoxy, C1- 
nrLT^l h "X' ' ° r * and m0St P fe,erab| y x 3 X 4 are both hydrogen. Also, each of R„ R 2 and R 3 is 
preferably hydrogen or C1-C4alkyl, and most preferably hydrogen. 1 2 ^ 

10 [0015] Examples of the compound of formula 2, though not limited to, include styrene, 2-methylstyrene 3-methyl- 
styrene, 4-methylstyrene, 2-ethylstyrene, 4-ethylstyrene, 3-isoppropylstyrene, 4-lsopropylstyrene, 4-n-butylstyrene, Zt- 
butylstyrene, 4-cyclohexylstyrene, 4-n-octylstyrene, 4-n-decylstyrene, 2,4-dimethylstyrene, 2,5-dimethylstyrene 3- 
methoxystyrene 4-methoxystyrene, 4-ethoxystyrene, a-methylstyrene, a-ethylstyrene, a-n-butylstyrene, a-isobutyl'sty- 

,s X e ; 7 ?^?Tr «f • d!eth y |st ^ ne ' «-™thyl-p-isopropylstyrene, a-n-propyl-p-methytetyrene. 4-(a,«-dimem- 
bTo^SEe nylStyrene ' 4,luorost y re ne, 2-chlorostyrene, 3«hlorostyrene, 4^hlorostyrene and 4- 

2H!1 iu,? 6 f^! T ene derivatives ma V be used individually or in combination of two or more. Among them, sty- 

L m «=, M f S ^ w S ^ rene d8riVa1iVeS SUCh 38 ^ethylstyrene, or a-methylstyrone is preferable, and styrenels 
ine most preferably used. 

so [0017] Hereinafter, each step of the process for the present invention will be described in detail. 
Reaction A: Step of reacting a compound of formula 1 with a compound of formula 2 

25 emo?i e JJmSirf^ !°T!f 2 iS ^ "I 3 " am ° Unt ° f 1 *° 9moles ' P^b* 1.5 to 7 moles, andmost pref- 
25 erably 1 .6 to 6 moles to 1 mole of the compound of formula 1 . 

[00191 The reaction A is conducted in the presence of zinc salt of organic carboxylic acid and/or polyvalent metal 

oTSiS, «r 8 96 a T n, ,° f USe may CaUSC a " adverce effect on P ro Pe rti es * the reaction products 
or decrease working efficiency and production efficiency. 

?SL n nl^*' ^ "T"* ° f Zin ° Salt ° f 0rganic carooxylic acid and P 01 ^ 16 "* metal compound may be 
h ohffn?, r I ™ m °- 5 " 50% * ^ baSed on the we '9 ht of *» compound of formula 1 . Furiher 

jL^^l!" r . 0r9an ' C Carb ° XyliC 8Cid 30(1 polyvalent me tel compound te preferred. As zinc satt o 

organs carboxylic acid, z.nc benzoate, zinc caprylate, zinc stearate and zinc acetate may be used, and as pofyvalent 
metal compound, water-soluble or insoluble metal compound having valence of 2, 3 and 4 may be used. Examples of 
7 , P° und ind h ude «**» such as zinc sulfate, magnesium sulfate, calcium sulfate and aluminum sul- 
^Ll«T?, 38 ^ C Ch,0r,de • "^gr-esium chloride, cafcium chloride, barium chloride, nickel chloride, cobalt 
22? £ alum,num c"'e"de, acetates such as zinc acetate and manganese acetate, nitrate such as zinc nitrate 
oxides such as zinc oxide, and hydroxides such as zinc hydroxide. ^ 
[0021] In the step of the Reaction A, there is no particular limit on the reaction operation. The zinc salt of oraanic 
carboxylc acid or pdyvalent metal compound or a mixture thereof, and a compound of formula 1 may be mixed in a 
,^ e ' a " d ^n a compound of formula 2 is added to the mixture. Otherwise, the organic carboxylic acid zinc 
sail and/or polyvalent metal compound, a compound of formula 1 . and a part of compound of formula 2 are mixed in a 
reaction vessel, and then the rest of the compound of formula 2 is added to the mixture. Further, the substances men- 
tioned above may be added at one time. 

[0022] The rest of compound of formula 2 may be added continuously or intermittently using known means (e q 
Slogy meaSUm9 PUmP> ' ^ C ° l " Se ' ° ther meth ° dS b8 aPP " Sd ' 88 ** 88 * 18 appliCab ' e terms ° f pr< * ea * 
hZ^refeXb'^tg ^ ° f f °™ ,a 2 * « •** but is general, about OS to 1 3 

™- K ii Pm ST- to r°T?? reaCti ° n A WHh StirrinS 0nler 10 increase reaction efficiency. The stirring 
apparatus is not particularly limrted, but it is preferable to use one having suffkaent stirring powerto guarantee the reac 

mfxTr^emlrttonrmrh fTl^ ^ ***** h °mogenizer, homomixer. line mbcer or lineLo 
mixer. The reaction A may be conducted in a batch process or continuously. 
[0025] The reaction temperature of the reaction A may be 50-200°C, and preferably 120-180°C 
E2» ,n ^ 6 ° f 7 r ^ PPinQ compound of formu,a 2 ' re ^n period is longer than adding period, and after adding 

?n27S^«?. "oT ^ be ,6ft 0rsub i ected t0 stjrri "9 *50-200<C ^rthetime. UsualJ, the reaction may be 
earned out for 0.5 to 20 hours, preferably for 1 to 1 2 hours. 
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[0027] Generally, reaction A may be carried out in atmosphere, and if necessary, reduced or elevated pressure may 
be adopted. For example, the reaction may be conducted in the air, or in the presence of inert gas (e.g., nitrogen, helium 
or argon gas). 

[0028] Resin prepared by reaction A (hereinafter, "Resin A") may be used in subsequent reaction (Reaction B) with 
5 polyvalent metal compound. 

[0029] Resin A is a resin having complicated compounds consisting of various compounds formed by various reac- 
tions of reactive oligomers. 

Reaction B: Step of reacting the reaction product from Reaction A with polyvalent metal compound 

w 

[0030] Polyvalent metal salts of salicylic acid resin of the present invention may be prepared by a reaction of Resin 
A and polyvalent metal compound. There is no particular limit on the reaction process. For example, melting Resin A 
and potyvalent metal compound (e.g., oxides, hydroxides, carbonates, silicates or organic carboxylate of polyvalent 
metal) (Melting method), or reacting alkali metal salts, amine salts or ammonium salts of Resin A with polyvalent metal 
15 compound in water (Double decomposition method) may be used. Preferably, melting method is used to prepare poly- 
valent metal salts of salicylic acid resin of the present invention. 

[0031] In case of conducting Reaction B by melting method, Resin A is heat-melted together with oxide, hydroxide, 
carbonate or silicate of polyvalent metal with polyvalent metal salts of organic carboxy lb acid such as zinc chloride, zinc 
carpronate, zinc stearate, zinc benzoate at 50-200°C for 1 -1 0 hours. In this case, a basic substance such as ammonium 

20 acetate, ammonium carpronate, ammonium stearate and ammonium benzoate may be added. 

[0032] As polyvalent metal compound, water-soluble or insoluble metal compound having valence of 2, 3or 4 may 
be used. Examples of the polyvalent metal compound include sulfates such as zinc sulfate, magnesium sulfate, calcium 
sulfate and aluminum sulfate, chlorides such as zinc chloride, magnesium chloride, calcium chloride, barium chloride, 
nickel chloride, cobalt chloride and aluminum chloride, acetates such as zinc acetate, manganese acetate and nitrates 

25 such as zinc nitrate, oxides such as zinc oxide, hydroxides such as zinc hydroxide, and these compounds may be used 
individually or in combination of two or more. 

[0033] Polyvalent metal compound may be used in solid forms or in aqueous solution. 

[0034] Theamount of the polyvalent metal compound used is 0.6 to 1 .6 equivalents, and preferably 0.8 to 1 .2 equiv- 
alents to 1 equivalent of Resin A. Herein, when polyvalent metal compound is a metal compound of valence 2 (e.g., zinc 
30 oxide), 1 equivalent of polyvalent metal compound means 0.5 mole of metal compound of valence 2 to 1 mole of resin 
A. 

[0035] Polyvalent metal salts of salicylic acid resin according to the present invention may also be prepared by 
reacting salicylic acid of formula 1 or its derivative with styrene of formula 2 or its derivative in the presence of polyvalent 
metal compound or a mixture of polyvalent metal compound and zinc salt of organic carboxylic acid at 50-200°C. 
35 Herein, the amount of all the substances is the same as described above. 

[0036] The resulting polyvalent metal salts of salicylic acid resin of the present invention is a resin obtained from 
the reaction of Resin A and polyvalent metal compound, and its composition is far more complicated than Resin A. 
[0037] Molecular weight of the polyvalent metal salts of salicylic acid resin in the present invention depends on the 
amount of the compounds of formulae 1 and 2, and reaction conditions, but when used as a color developer for pres- 
to sure-sensitive copying paper, it is preferably 300-2000, and more preferably, 400-1 300. 

[0038] The polyvalent metal salts of salicylic acid resin of the present invention have softening point of 50 — 1 30°C. 
[0039] The present invention further provides an aqueous dispersion where polyvalent metal slats of salicylic acid 
resin thus prepared are dispersed in water. 

[0040] Further, the present invention provides a color development sheet prepared from the above polyvalent metal 
45 salts of salicylic acid resin. 

[0041] Hereinafter, the aqueous dispersion and the color development sheet for pressure-sensitive copying paper 
prepared from the polyvalent metal salts of salicylic acid resin as developer will be described. 
[0042] Aqueous dispersion may be obtained by the following methods: 

50 1) Method of obtaining the desired aqueous dispersion by grinding polyvalent metal salts of salicylic acid resin 
using dispersion apparatus such as ball mill, sand grinder, dynomill, high speed impeller dispersing apparatus or 
annular mill. 

2) Method of obtaining the desired aqueous dispersion by dissolving polyvalent metal salts of salicylic acid resin in 
an organic solvent, emulsifying in an aqueous medium using ultrasonic dispersing machine, homogenizer, homo- 

55 mixer or line homomixer and by eliminating the organic solvent 

3) Method of obtaining the desired aqueous dispersion by directly adding emulsifying dispersant to polyvalent 
metal salts of salicylic acid resin and stirring with high speed. 
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S amo .?^r^' n9 d ' s P erean,that «a n be used in an aqueous medium includes i0 "te or nonlonlc surfactant. 
* T* 6 ^ 0 ' natural P 0 ^ 0 pounds such as polyvinyl alcohol, alkyl denaturated polyvinyl alcohol 

mida 9 2iJ ? U d , P0,yV,nyl alC ° h0l> 6ther denatUrated P 0 '^' alcoho1 - Po'yacrylamida, polyacr/lkYai acryla- 
m,de-alkylacrylate copolymer, alkali metal salt of polystyrenesulfonic acid, maleic acid anhydride^iso^utylene copo v- 

5 Z^ST^TT-n hydr0 ^ cellulose - PO^nylpyrroHdone. starch and its derivative cS So 
njbber, agar and gelatin; alkali metal safts of alkytbenzensulfonlc acid; alkali metal slats of alkylnaphthalensulfonic add 
SEETrfh d,a,k r ISUtoSUOcinic acid; alkali metal — - Sulfonic acid; polyoxyetnylen'e alky. e*en pojox 
yethy tene alkyl phenyl ether and polyhydroxy ateohol fatty acid ester. These emulsifying dispereants may be usedS- 
vidual y or in combination of two or more. No special limit exists on the amount used" but it i generally 0 5 25 ™J» per 

w weight to 100 parts of polyvalent metal salts of salicylic acid resin. P ^ 

[0044] Though no special limit exists on the amount of water when preparing aqueous dispersion, concentration of 
he co.ordeve.oper ,n aqueous dispersion shou.d be in the range of 10-60% by weight, preferably, 20-50%^ we ght 

5S2L i US ' n9 6 aqUe ° US dlSperSi ° n ° f the ° 0,0r devel °P er thus obtained as coating liquid to form a color 
developer layer on support, binder and pigments may be added thereto «>rormacojor 

15 SS, « s „I lere fe , "° °" kindS ° f bindSr ' and 6Xamp,es include and ^tuml Po'^eric com- 

luZ oo^rJSt ^ CaSei "' 8tafCh and te der ^' ve ' Arabte ^r, methyl cellulose, caLxymethy.ee,- 
m£2 P 01 ^^" 0 acKl ' latex such 88 styrene-butadiene copolymer latex, acrylic acid ester latex 

on/hi u»i JT^TlT ^ b ' nde ^ th0U9h 001 lirnited ' iS genera,ly 5 " 40% °y wei 9 ht - Preferably 1 0-30% by weight based 
on the weight of total solid part of the color developer coating liquid. a'"°asea 

20 EU7 R>r * e ^T* inVenti ° n ' in0r9aniC Pl9ments may 06 used sucn 88 *« oxide . ^nc carbonate calcium car- 

chTnfci a rd 9 rr ZT ^ Cart> ° nate - ma9neSiUm SUfete - barium sulfete ' *-*»• «** ^kaolin, aXe 
china clay. d.atomrte. zinc hydmx.de, aluminum hydroxide, magnesium hydroxide, alumina and silica- and organic paints 
such as styrene mlcrobaU, nylon particle, urea fonrnaJdehyde filler, pofyethylena particles, cellulose^ andS pa? 

25 ;Sso;i^ 

[0050] In addition, various additives (e.g.. UV absorbing agent, defoaming agent, pH adjusting agent viscositv con- 

iT ' Ff T r° 0f9aniC P0VmeriC ™* be added to ^ coating'iiquid if ne'cessaT 

[0051 J Color development sheet may be prepared by applying on a support (e.g., plastic sheet synthetic paper or 
a combination thereof) the coating liquid prepared as above using known^eaas. for example^r E Sd 
coater, roll coater, seize press coater. curtain coater or shortduwel. coater to form a co.or devetopLmtyer 

Sfw Lht llTu «^TJ n the WSi9M (C ° atin9 ' a T 0unt) of *» "*» deve| 0Per layer on the support, but the 
* 6 * Preferably ' 0 5 10 109/ ^ Furthel ™re, the content of po.yva.ent metaLits of sa! 

.cyte ac,d ream of the present .nventJon in the color developer layer is generally 5% by weight or more, preferably 5- 

fiL ^ p t Kp!i T 0n ° f C0 '° r devek> P ment sh eet of the present invention, other color developed may be used 
w m the portent metalsalts of salkylic acid to ft^ 

tonrte. phenol ream such as phenol-formaldehyde resin, phenol-salicylic acid formaldehyde resin? zinc sett of al^ 
r 5 ^l K n V aS rf P ^ a,K Sa ' iCyliC ** -id, 5-t-octyteaici acid 5-no r^afcy" 

mn^ ^ Zyl,Sa " Cy " C add ' ^^(ca-dimethylbenzyDsalicylic acid and 3,5-tf,4-butylsalicy1ic acid 
be^Lrid: deVel0pment ^ aC0Ordin9 10 the P resent inwnti o" '« ™t limited in shape, but the following may 

/i CPaba9t ** ™" be , used in oombination with CB sheet whose back side is coated with microcapsule contain- 
ing electron donating color-developing compound and capsule oil 
r>\ r*c/r-a ~i • ...i ■. . . . ■ 
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It "T m ^^P 8 " 16 la y er » estabfehed in back side of sheet, and developer layer is established 
on the surface of the sheet inserted between CB sheet and CF sheet in order for multiple copy 
3) Monocopy sheet wherein micro-capsule and developer are coated in one side of the sheet 

£llgth^ 
55 Example 1 

EL J? 4 ^' Sa,iCyliC 1 a l d ' 20 ?° ,2inC aC6tate (dihydrate) ' 209 0' zincstearate and 100g of styrene were charged 
into a glass react.on vessel. The mixture was stirred at elevated temperature of 140°C. 287g of Styrene was dropped 
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to the mixture over 3 hours and stirred at the same temperature for two hours. Temperature of the reaction mixture was 
lowered to 1 15°C and 60g of zinc oxide was added. After two hours of reaction at the same temperature, 655g of zinc 
salt of salicylic acid resin was obtained (yield: 94.8%, softening point: 98°C, average molecular weight: 670). 
[0057] To the resin thus obtained, 30g of polyvinyl alcohol, 3g of sodium dodecylbenzene sulfonate and 840g of 
5 purified water were added, and then obtained 1528g of aqueous dispersion of which the solid content is 45% and the 
average particle size is 0.38um. 

Example 2 

w [0058] 68g of salicylic acid, 0.8g of zinc oxide and 128g of styrene were charged into a glass reaction vessel. The 
resulting mixture was stirred at elevated temperature of 155°C, and reacted for 2-3 hours. At 150°C, I9.3g of zinc oxide 
was added. The reaction was conducted for 2 hours at 140-155° C to obtain 240g of zinc salt of salicylic acid resin 
(yield: 94.4%, softening point: 98°C, average molecular weight: 690) 

[0059] The resin thus obtained was emulsified with 10g of polyvinyl alcohol and 262g of purified water to obtain 
15 476g of aqueous dispersion of which the solid content is 45% and the average particle size is 0.41 urn. 

Example 3 

[0060] Except for using styrene in an amount of 400g instead of 387g, and using 30g of zinc stearate with no use 
20 of zinc acetate, the reaction was conducted in the same manner as in Example 1 , and 640g of zinc salt of salicylic acid 
resin was obtained (yield: 92.2%, softening point: 99°C, average molecular weight: 715). 

Example 4 

25 [0061 ] Except that styrene was used in an amount of 1 20g instead of 1 00g, that dropping amount was reduced from 
287g to 267g, and that 30g of zinc acetate was used with no use of zinc stearate, reaction was conducted in the same 
z manner as in Example 1 to obtain 656g of zinc salt of salicylic acid resin (yield: 96.3%, softening point: 1 10°C f average 
molecular weight: 730). 

, 30 Example 5 

[0062] According to the method as in Example 1 except that 1 5g of zinc caprylate was used instead of zinc acetate 
and zinc stearate, 632g of zinc salt of salicylic acid resin was obtained (yield: 94.9%, softening point: 96°C, average 
molecular weight: 680). 

35 

Example 6 

[0063] In the same manner as in Example 1 except that 184g of salicylic acid and 22.5g of 4-methylsallcylic acid 
were used instead of 204g of salicylic acid, the reaction is conducted to prepare 657g of zinc salt of salicylic acid (yield: 
40 94.7%, softening point 1 1 2°C, average molecular weight 705). 

Example 7 

[0064] In the same mariner as in Example 1 except for using 256g of styrene and 35g of 4-methylstyrene instead 
45 of 287g of styrene, 658g of zinc salt of salicylic acid resin was obtained (yield: 94.7%, softening point 1 1 3°C, average 
molecular weight: 71 0) 

Example 8 

so [0065] 204g of salicylic acid, 30g of zinc acetate and 387g of styrene were charged into a glass reaction vessel. 
After stirring for 3 hours at 150°C, 60g of zinc oxide was added at 135°C, and reacted for 2 hours to obtain 635g of zinc 
salt of salicylic acid resin (yield: 93.2%, softening point 99°C, average molecular weight: 685). 

Example 9 

55 

[0066] In glass reaction vessel, 129g of styrene, 36g of zinc oxide and 80g of salicylic acid were charged, and the 
mixture was stirred for 5 hours at elevated temperature of 157°C, and 245g of zinc salt of salicylic acid resin was 
obtained (yield: 85%, softening point: 114°C, average molecular weight: 803). 
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Example 10: Preparation of a color development sheet for pressure-sensitive copy 

to D«pers,on (A) was obtained by dispersing a mixture wfth the'following compost. Herein, the P H was 



Water -| 0 5.8g 

Calcium carbonate 24 g 

10 Clay 49g 

Oxidized starch (20%) 22.2g 

Latex (48%) 11t6g 

Dispersant (40%) 6.8g 

Lubricant (50%) 4.5g 

is Ammonia water adequate amount 

[0069] 



20 Claims 

1. A process for preparing polyvalent metal salts of salicylic acid resin 



comprising: 



25 



30 



reacting the resulting reaction product with a polyvalent metal compound. 





2. A process for preparing polyvalent metal salts of salicylic acid resin, comprising: 
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2 



wherein, each X 1 and X 2 is hydrogen, alkyt, alkoxy or halogen, and each of R v R 2 and R 3 is hydrogen or alkyl, 
25 and each of X 3 and X 4 is hydrogen, alkyl, alkoxy, aralkyl, aryl or halogen. 

3. The process according to Claim 1 or 2, wherein the zinc salt of organic carboxylic acid is at least one selected from 
zinc benzoate, zinc caprylate, zinc stearate and zinc acetate. 

30 4. The process according to Claim 1 or 2, wherein the polyvalent metal compound is at least one selected from zinc 
sulfate, magnesium sulfate, calcium sulfate, aluminum sulfate, zinc chloride, magnesium chloride, calcium chloride, 
barium chloride, nickel chloride, cobalt chloride, aluminum chloride, zinc acetate, manganese acetate, zinc nitrate, 
zinc oxide arid zinc hydroxide. 

35 5. Polyvalent metal salts of salicylic acid resin obtainable by the process of Claim 1 or 2. 

6. An aqueous dispersion comprising the polyvalent metal salts of salicylic acid resin of Claim 5 dispersed in water. 

7. A color development sheet prepared from the polyvalent metal salts of salicylic acid resin of Claim 5. 

40 
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